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Thermal Control Subsystem for High Power Lasers 
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Spray Cooling Benefits 
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Government Agencies 



High Heat Flux Thermal Management Solutions are required! 


High Heat Flux Thermal Management 


>5 

Si 

V O 

&, o 

St ^ 

•42 

$5 ^ 


s. 




si 

o 


K. 

K 


^ r ^> 

O S. 

jl. ^ 

M 

•~ -S 

S si 
^3 Si 
si , *~««i 

^3 — 
O 


s. 


S) 


03 

S) 

s. 

s. 


^i oo 



g 




o 




• l-H 

1 1 


1 • 

1 * 


i 4 

O 


G 


0> 


cd 


‘5? 


t3 


Vh 


o 


4-» 


Gh 

ri 

cd 


c 

s 

<D 


G 

<D 

43 


• i-H 

• 1-H 

O 


<D 

*h 

T3 

+- > 


cd 

<L> 

G 


C/3 

G 


O 


O 

n 

• t-H 
+- > 

cd 


G 

C/3 

• i— i 


o 


G 

o 

o 


cd 

o 

1—1 


43 

13 

53 

O 


o 

0> 

(-H 




s 

<U 

& 


+-> 

43 

4-> 

o 

C/3 


G 

d> 


X> 


• i— H 

£ 

cd 


-g 

o 

G 


g 

,U 

4h 

G 

O 


cd 

G 

43 


O 

H-n» 

U 

• 

i * 

tJ 


G 

f 

• i-H 

o 


O 

in 

• i-H 

Gh 


• i-H 
+- * 

£ 

C/3 


o 

CT 

G 

• 

<D 

o 

cd 

cd 

f-H 
■+-> > 

G 

O 

• r — H 

‘a? 

u 


-+-J 


h— > 

cd 

cd 

cd 

cd 

<D 

<d 

o 

<D 

ffi 

k 

o 

ffi 



Space Technology and Applications International Forum (STAIF-2005) 
Februaiy 13-17, 2005, Albuquerque, New Mexico 


Step 1 : Spray Cooling Fundamental 
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Spray Cooling Topics Investigated 

To Date 



• Surface Roughness (Bemadin & Mudawar, 1999; Sehmbey et 
al.,1992 & 1995) 
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Enhanced Surface 
Spray Cooling Concept 
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Enhanced Surface Spray Cooling 
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Goddard Test Rig Schematic 








Spray Cooling Test Rig Configuration 




Goddard Test Rig Schematic 
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ozzle Volume Flux 
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Structured Surfaces 
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Gassy & Degassed Results 
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Results Continued 
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Surface Structure Study Conclusions 
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suggests 1-0 convection is dominant enhancement mechanism. However 
further investigation required. 


Angular Trajectory Studies 





Heater Surface surface) when using straight fins with angular 

trajectory. 



AFRL/GRC Joint Work 
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Scalability Studies / Space Compatible 
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Future Work 
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Step 2: Heat Transport To Rejection 
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Pump vs. Compressor Overview 
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Operating Temperature Regimes and : f( 

Fluid Compatibility 
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Step 3: Heat Rejection To Ambient 
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Code T Initiative and Spray Cooling 
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High Temperature Considerations 
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Conclusions 




■ 




4 > 


a 


i 


Space Technology and Applications International Forum (STAIF-2005) 
Februaiy 13-17, 2005, Albuquerque, New Mexico 



Acknowledgements 




<b t; 

g O 
5 g- 
U %• 

m 


& 

V 

o 

cd 


p 

a 

* H 
4-> 

o 


C 4 o 
GO 


T3 

c 3 

O 

O 

GO 

< 

£ 

43 


£ 

u 

£ 


cd 

*h 

fc£> 

o 

Wh 

Ph 

a 

O 


O O 

^ .2 

1 

43 

H 


cd 

• rH 

o 

0) 


P 4 

44 

C/3 

• H 

P 4 

a> 

C/3 


ts 

£ 

G-i 

0) 
H— » 

p 

0) 


Oh 

o 


Ph cd 
CO h-1 


<D 

> 

"O 

C/3 


.Space Technology and Applications International Forum (STAIF-2005) 
February 13-17, 2005, Albuquerque, New Mexico 



